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Abstract

Introduction
Regular medical checkups indicate a patient’s level of adherence
to health care treatment, and the frequency of cancelled appoint-
ments or no-shows can indicate adherence. This study investig-
ated the use of health care services by men and women and its im-
pact on the control of their type 2 diabetes.

Methods
This study observed 100 patients with type 2 diabetes aged 45
years or older who lived in Ventura County, California, during
January 1, 2015, to January 31, 2016. The data were collected by
Magnolia Family Medical Center. A Pearson χ2 test compared dif-
ferences  between men and women in  whether  they received a
glycated hemoglobin A1c  (HbA1c) test in previous 6 months, a
low-density lipoprotein cholesterol test in previous year, and a ret-
inal examination in previous year. A Wilcoxon signed-rank test
compared attendance to medical appointments and HbA1c values
for men and women.

Results
Women had a higher rate of scheduling, cancelling or reschedul-
ing, and showing up to their medical appointments than did men,
and men had a higher median HbA1c value than did women; all the
Wilcoxon signed-rank tests showed a significant difference (P <
.001). None of the χ2 tests were significant.

 

Conclusion
Although men and women had similar health care services for dia-
betes, men had less control of their disease and took less advant-
age of medical appointments than did women.

Introduction
The prevalence of type 2 diabetes increased from 1980 through
2014 (1). Dieting, exercising, attending regular medical check-ups,
and screenings may prevent or control such disease (2). Regular
medical checkups indicate a patient’s level of adherence to health
care treatment, and the frequency of cancelled appointments or no-
shows can indicate adherence. Several screenings, such as retinal
examinations and laboratory work for glycated hemoglobin A1c
(HbA1c) and low-density lipoprotein (LDL) cholesterol, are re-
commended for proper diabetes care and disease prevention (3).

HbA1c measurements are used to observe the patient’s blood gluc-
ose level. The higher the HbA1c, the more sugar is found attached
to the red blood cells; HbA1c should be less than 5.7% (3). People
with diabetes have an HbA1c of 6.5% or higher (3). LDL choles-
terol is a measurement of low-density lipid to determine the risk of
developing heart disease. Patients are at a higher risk of heart dis-
eases if they have diabetes and have high levels of LDL cholester-
ol (3). A retinal examination, or a funduscopy, checks for eye dis-
eases. Uncontrolled diabetes can lead to diabetic retinopathy (3).
According to American Diabetes Association’s Standards of Med-
ical Care in Diabetes, HbA1c measurements should be done at least
once every 6 months, LDL cholesterol measurements should be
done at least once every 5 years, and retinal examinations should
be done at least once every 2 years (3). If patients are taking stat-
ins to lower blood pressure,  the frequency of LDL cholesterol
measurements depends on the physician and patient (3). Patients
with any levels of diabetic retinopathy should have retinal examin-
ations at least once every year (3).

Proper treatments are done after an individual has had diabetes
diagnosed. Preventing or slowing the progression of such disease
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depends ultimately on the patient. This is a health issue because a
disease can progress without early detection, proper diagnosis,
treatment, and full commitment of the patient.

Several factors in a person’s life can create difficulties in diabetes
prevention and control, including the level of adherence to recom-
mended  schedules  of  medical  care  services.  Shalev  et  al  and
Krämer et al have found significant difference between men and
women and their use of medical care (4,5). However, both studies
were generalizable to individuals outside of the United States.
Vaidya et al found that women used preventive care more fre-
quently (6); however, they did not observe patients already dia-
gnosed with diabetes. Bertakis et al found that women used health
care services more often than did men (7). However, that study ex-
amined data on all health care services, including those that may
not pertain to men.

The objective of my study was to determine whether differences
exist between men and women in the control of diabetes and the
use of medical appointments.

Methods
The study cohort was patients with type 2 diabetes aged 45 years
or older who lived in Ventura County, California, and were regu-
larly checked for diabetes care at Magnolia Family Medical Cen-
ter. I obtained the data from Magnolia Family Medical Center with
the approval of the medical director. The Quality Improvement
and Research: Spreading Effective and Efficient Diabetes Care
(QIR/SEED) department of Magnolia Family Medical Center col-
lected data  from the  clinic’s  electronic  health  records  system,
Cerner (Cerner Corporation), through Cerner’s Explorer Menu ap-
plication. The Explorer Menu application produced a report of pa-
tients with a Systematized Nomenclature of Medicine–Clinical
Terms (SNOMED–CT) problem code of 197763012, which was a
diagnostic code for diabetes mellitus 2 in Cerner. The application
was then used to identify all patients with that SNOMED-CT code
who were aged 45 years or older and who came into the clinic
with an appointment during January 1, 2015, to January 31, 2016.
The report included data on patient demographics, diagnoses, his-
tory, primary care provider name, and appointments.

With the report generated by the Explorer Menu, QIR/SEED col-
lected data on patients who had diagnoses of hypertension or hy-
perlipidemia and who did not have anemia. QIR/SEED screened
out patients who were not regular patients of Magnolia Family
Medical Center and who were seen only for a nonprovider ap-
pointment. Because of the time involved in gathering information
for each patient, the first 50 men and 50 women who fit the criter-

ia from a stratified random sample were included in the study. The
study focused on the 100 patients’ medical activities from January
1, 2015, to January 31, 2016.

Demographic variables analyzed were age (45–54, 55–64, and ≥65
years), race/ethnicity (Asian, black/African American, other or
more than 1 race, white Hispanic, and white non-Hispanic), and
sex. The racial/ethnic distribution of this sample was compared
with that of Ventura County, which is 84.5% white Hispanic and
non-Hispanic (8).  Patient  appointment  data analyzed were the
number of no-shows, number of cancelled or rescheduled appoint-
ments, and total number of appointments. Show-up rates were cal-
culated by subtracting the number of no-shows from the number
of total appointments. Laboratory data for HbA1c and LDL choles-
terol were reviewed and noted as to whether they were outdated,
up to date, or not done. Retinal examination status was noted as to
whether the examinations were outdated, up to date, could not be
performed, or the patient had never had one. If the patient did not
get their HbA1c test done within 6 months of their last HbA1c test
during the study period, their HbA1c status was recorded as out-
dated. Similarly, retinal examinations and LDL cholesterol tests
that were not done within 1 year from the last examination during
the study period were recorded as outdated. The number of can-
celed and rescheduled appointments were recorded to observe the
patients’ commitment to medical appointments concerning dia-
betes. The number of no-shows is the number of times a patient
had an appointment and failed to show up. The total number of ap-
pointments scheduled included no-shows and kept appointments
during the study’s timeframe.

Patients’ names, addresses, medical record numbers, date of birth,
and any identifying factors were excluded from the data analyzed.
Medical record numbers were changed to a random value from 1
to 100 to protect the patients’ identities. Factors such as insurance
coverage, transportation, jobs, and family commitments were not
considered in the study because they are extrinsic factors. Also not
recorded was time since a patient received a diagnosis of diabetes.
Medication adherence was measured through the patients’ verbal
responses to their physician’s questions about whether or not they
were taking their medications; to avoid the limitations associated
with self-reported data, data on medication adherence were ex-
cluded from the study. A letter of exemption from National Uni-
versity’s institutional review board was obtained to investigate
these data.

RStudio (RStudio) was used to analyze and interpret the data. In
RStudio, box plots were produced to check for outliers and visual-
ization of any possible differences. The box plots were also used
for analyzing the distribution of the data set. A Pearson χ2  test
compared differences between men and women in whether they
received an HbA1c test in previous 6 months, an LDL cholesterol
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test in previous year, and a retinal examination in previous year.
The χ2 test was also used to examine whether these variables were
dependent on each other. A Wilcoxon signed-rank test was per-
formed on sex versus total appointments scheduled, appointments
cancelled or rescheduled, rate of showing up, and HbA1c values.
The Wilcoxon signed-rank test was also used to observe any dif-
ferences between the medians for men and women. The level of
significance used for both the χ2 test and Wilcoxon signed-rank
test was α = .05.

Results
Of 100 patients in this study, 7 were Asian, 2 were black/African
American, 45 were white non-Hispanic, 32 were white Hispanic,
and 3 were other or more than 1 race. Only data on the white non-
Hispanic and white Hispanic groups were analyzed because the
other 3 groups had small numbers. This racial/ethnic distribution
is similar to that of the Ventura County population. Eighty-eight
percent of the white non-Hispanic group had an outdated HbA1c
test, 45.1% had an outdated LDL cholesterol test, and 66% had an
outdated retinal examination. In the white Hispanic group, 86.5%
had an outdated HbA1c test, 56.8% had an outdated LDL choles-
terol test, and 68.6% had an outdated retinal examination.

Of the 100 patients, 36% were aged 45 to 54 years (21 men and 15
women), 44% were aged 55 to 64 years (23 men and 21 women),
and 20% were aged 65 years or older (6 men and 14 women). The
range for HbA1c values for women was 5.2 to 12, with an outlier
of 12. The range for HbA1c values for men was 5.8 to 12, with no
outliers. The range of total appointments for women was 15 to 118
and for men was 6 to 58; for women, 118 was an outlier, and for
men 58 was an outlier. The range of values for showing up to an
appointment for women was 16 to 116 and for men was 6 to 58;
for women, 116 was an outlier, and for men 58 was an outlier. The
range of values for cancelled or rescheduled appointments for wo-
men was 5 to 57 and for men was 3 to 19; 57 was an outlier for
women, and there was no outlier for men.

During January 1, 2015, to January 31, 2016, most men (76%) and
most women (70%) had had at least 1 HbA1c test done within 6
months (Table). HbA1c tests were outdated for 18% of men and
30% of women. Most men (90%) and most women (84%) had had
an LDL cholesterol test within the previous 6 months; 8% of wo-
men and 10% of men had an outdated LDL cholesterol test. At
least 1 retinal examination had been recorded in the past year for
62% of men and 56% of women; 18% of the men and 16% of the
women had not had a retinal examination in the past year. Sixteen
percent of men and 26% of women had an outdated retinal exam-

ination. No significant associations were found between sex and
whether or not patients received any of these services within the
designated time frame.

Men had a higher HbA1c median than did women (Table). The me-
dian of appointments that men showed up for was 14.0, while for
women the median was 23.5 (P < .001). Women had a higher me-
dian of cancelled or rescheduled appointments than men did (P <
.001) and a higher median number of total appointment than men
did (P < .001). Therefore, differences between use of appoint-
ments by men and women and their median HbA1c values were
significant (Table).

Discussion
This study found a difference in the control of diabetes as well as
the use of medical appointments between men and women. Simil-
ar results were observed in studies by Bertakis et al, Legato et al,
Grant et al, and Singh-Manoux et al (7,9–11). Each study sugges-
ted a difference between the prevalence of diseases, including dia-
betes, between men and women. Comparable to the findings of
Shalev et al, the results of this study also found that women had
more scheduled appointments than did men (4).

Men  and  women  at  Magnolia  Family  Medical  Center  were
provided similar health care services and recommendations; such
services included getting retinal examinations, complying with
schedules for receiving laboratory tests, and showing up to their
medical  appointments.  However,  women had better  control  of
their blood glucose levels. Thus, making sure both sex groups had
up-to-date blood work and retinal examinations did not guarantee
that both sex groups had similar diabetes control.

My study has a few strengths. For instance, the study solely fo-
cused on a population with a medical condition; thus, the study
was specific. I did not collect the data; hence, no researcher-gener-
ated data-collection biases could affect the outcome. The study
also had a long time frame of 1 year. Data were not collected from
surveys, but rather through physician documents, laboratory re-
ports, retinal examination reports, and scheduling reports. Thus,
no biases could result from patient self-report or me.

This study also has limitations. The data collected were from a
clinic; therefore, some outliers were found. Clinic providers had
different data entry techniques; thus, some data may not have been
collected. Because the data were collected through a computer-
ized system that generated reports entered by people, data entry er-
rors and other human errors limit the accuracy of the data. The
study did not include data on the length of time that patients had
had a diabetes diagnosis, and the findings are pertinent only to the
population of patients with diabetes at Magnolia Family Medical
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Center. Another limitation was the population size. The study ex-
amined data only for patients with type 2 diabetes who had hyper-
tension or hyperlipidemia and who were taking similar medica-
tions. The study focused only on patients regularly seen by their
primary care provider in Magnolia Family Medical Center. A big-
ger population size should be considered for future studies. The
study was also biased toward recording appointments made with
Magnolia Family Medical Center only. Other clinic appointments
should be recorded for future studies.

Conclusions drawn from this observation are generalizable only to
the population in the study. This study solely observed individuals
with type 2 diabetes and focused on the population with diabetes
at 1 clinic in Ventura County, California. The observations did not
show an association between regular checkups and a decreased
gap between proper diabetes care in both sex groups. Although the
medical treatments of the men did not differ from those of the wo-
men, men had less control of their disease; thus, sex-specific med-
ical  treatments  and  health  education  should  be  investigated.
Moreover, when treating men with type 2 diabetes, a care pro-
vider and health professional must stress the importance of con-
trolling blood glucose levels and health care utilization. Further
studies should also investigate what causes men to have less con-
trol of their blood glucose levels. For a generalizable study, factors
such as medication adherence, types of insurance and coverage,
the length of time since type 2 diabetes was diagnosed, age at
which type 2 diabetes was diagnosed, and race/ethnicity should be
included. Other extrinsic factors should be included because they
may influence behaviors  related  to  keeping appointments  and
compliance with medical treatments.

Overall, men were found to have lower rates of cancelling or res-
cheduling a medical appointment; however, they also had a lower
rate of showing up to their appointments. Regardless of men and
women  having  similar  rates  of  getting  their  blood  work  and
screening for retinal examinations, men were still found to have a
significantly higher HbA1c median compared with women. There-
fore, even when both sex groups were provided similar health care
services for diabetes, men still had less control of their diabetes.
This study will contribute to improving care for diabetes patients
and will encourage care managers to work closely with their pa-
tients.

Acknowledgments
I thank Stanley Patterson, MD, for permitting the use of live data
collected by the QIR/SEED department of Magnolia Family Med-
ical Center; Andrew Philip Gonzaga, of the QIR/SEED depart-
ment, for collecting the data and assisting with interpretations;
Tyler DeLaughder and the QIR/SEED department for collecting

the data and sharing the methods used in collecting the data; Nhan
Huynh for assistance with RStudio; Bret Holladay for guidance on
statistical analyses; Redilyn Mesa for the support on editing and
feedback; and Gina Piane, DrPH, and Brandon Eggleston, PhD,
for guidance with the process of conducting the study. Lastly, I
thank my parents, Marlyn and Redimar Mesa, for their love, sup-
port, and inspiration. This study had no funding.

Author Information
Marady  Sabiaga  Mesa,  MPH,  National  University,  9388
Lightwave Ave, San Diego, CA 92123. Telephone: 805-256-4139.
Email: maradymesa@gmail.com.

References
World  Health  Organization.  Diabetes  fact  sheet.  http://
www.who.int/mediacentre/factsheets/fs312/en/.  Accessed
February 26, 2018.

  1.

Olokoba  AB,  Obateru  OA,  Olokoba  LB.  Type  2  diabetes
mellitus:  a  review  of  current  trends.  Oman  Med  J  2012;
27(4):269–73.

  2.

American Diabetes Association. Standards of medical care in
diabetes — 2017: summary of revisions. Diabetes Care 2017;
40(Suppl 1):S4–5.

  3.

Shalev  V,  Chodick  G,  Heymann  AD,  Kokia  E.  Gender
differences in healthcare utilization and medical  indicators
among patients with diabetes. Public Health 2005;119(1):45–9.

  4.

Krämer HU, Raum E, Rüter G, Schöttker B, Rothenbacher D,
Rosemann T, et al. Gender disparities in diabetes and coronary
heart disease medication among patients with type 2 diabetes:
results  from the  DIANA study.  Cardiovasc  Diabetol  2012;
11:88.

  5.

Vaidya  V,  Partha  G,  Karmakar  M.  Gender  differences  in
utilization of preventive care services in the United States. J
Womens Health (Larchmt) 2012;21(2):140–5.

  6.

Bertakis KD, Azari R, Helms LJ, Callahan EJ, Robbins JA.
Gender differences in the utilization of health care services. J
Fam Pract 2000;49(2):147–52.

  7.

US Census Bureau. Quick facts: Ventura County, California.
h t t p s : / / w w w . c e n s u s . g o v / q u i c k f a c t s / f a c t / t a b l e /
venturacountycalifornia/PST045216. Accessed February 26,
2018.

  8.

Legato MJ, Gelzer A, Goland R, Ebner SA, Rajan S, Villagra
V,  et  al.  Gender-specific  care  of  the  patient  with  diabetes:
review and recommendations. Gend Med 2006;3(2):131–58.

  9.

PREVENTING CHRONIC DISEASE VOLUME 15, E46

PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY         APRIL 2018

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services,

the Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions.

4       Centers for Disease Control and Prevention  •  www.cdc.gov/pcd/issues/2018/17_0120.htm



Grant JF, Hicks N, Taylor AW, Chittleborough CR, Phillips
PJ; North West Adelaide Health Study Team. Gender-specific
epidemiology  of  diabetes:  a  representative  cross-sectional
study. Int J Equity Health 2009;8:6.

10.

Singh-Manoux  A,  Guéguen  A,  Ferrie  J,  Shipley  M,
Martikainen P, Bonenfant S, et al. Gender differences in the
association between morbidity and mortality among middle-
aged  men  and  women.  Am  J  Public  Health  2008;
98(12):2251–7.

11.

PREVENTING CHRONIC DISEASE VOLUME 15, E46

PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY         APRIL 2018

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services,

the Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions.

www.cdc.gov/pcd/issues/2018/17_0120.htm • Centers for Disease Control and Prevention       5



Table

Table. Use of Health Care Services Among 100 Patients With Diabetes Aged 45 Years or Older Regularly Seen at Magnolia Family Medical Center, Ventura County,
California, January 1, 2015, to January 31, 2016

Variable Population

Sex

P ValueaMale Female

HbA1c value, median 7.2 7.4 6.8 <.001a

Total no. of appointments, median 21.5 16.0 25.5 <.001a

No. of appointments showed up for, median 18.5 14.0 23.5 <.001a

No. of cancelled or rescheduled appointments, median 7.0 6.0 11.5 <.001a

Had HbA1c test within previous 6 months, n (%)

Yes 73 (73) 38 (76) 35 (70)

.99bNot done 3 (3) 3 (6) 0

No 24 (24) 9 (18) 15 (30)

Had low-density lipoprotein cholesterol test within previous year, n (%)

Yes 87 (87) 42 (84) 45 (90)

.54bNot done 4 (4) 3 (6) 1 (2)

No 9 (9) 5 (10) 4 (8)

Had retinal examination within previous year, n (%)

Yes 59 (56) 31 (62) 28 (56)

.63bNot done 17 (17) 9 (18) 8 (16)

Not applicablec 3 (3) 2 (4) 1 (2)

No 21 (21) 8 (16) 13 (26)

Abbreviation: HbA1c, glycated hemoglobin A1c.
a Based on Wilcoxon signed-rank test where α = .05.
b Based on Pearson χ2 test of association where α = .05.
c Patients not able to obtain a retinal examination because of blindness or surgery (which would mean the patient’s care was being handled by an ophthalmologist
and the patient would most likely have received a retinal examination).
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